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SRV-2000 SERVICE NOTES First Edition 

SPECIFICATIONS 



Input Level 


-l-4dBm 


HF Damp Control 


X 0.05 to X 1 .00 




— 20dBm 


Gate Time 


: 10 to 450ms 


Input Impedance 


56K^2 


Reverb Selection 


Plate A, B (2 stages) 


Output Level 


-i-4dBm (max. -MBdBrn) 
— 20dBm (max. — 5dBm) 




Hall 1 5 to 37 (5 stages) 
Room 0.3 to 37 (8 stages) 


Output Impedance 


100^2 (+4dBm) 


Equalizer 






650^2 (-20dBm) 


Low 


Bandwidth 40Hzto1kHz 


AD-DA Conversion 


16 bit linear 


Middle 


Boost/Cut +12dBto— 24dB 
: Band width 250Hz to 9.99kHz 


Frequency 


10Hz to 50kHz (Direct) 




Boost/Cut +12dBto— 24dB 

Q 0.2 to 9 


Response 


30Hz to 10kHz 
(Reverb) 


High 


Band width 800Hz to 9.99kHz 
Boost/Cut +12dB to — 24dB 


S/N Ratio (IHF A) at Rated 


95dB (Direct) 




Q 0.2 to 9 


Input/Output 


BOdB (Reverb) 


Power Consumption 


: 37W 


Dynamic Range 


105dB (Direct) 
90dB (Reverb) 


Dimensions 


: 482(W) X 47(H) x 362(D)mm/ 

19" X 1 7/8" X 14 1/4" 


Total Harmonic Distortion 


Less than 0.01% (Direct) 




19" Rack Mount (EIA-1U) 


(1kHz at Rated Input/Output) 


Less than 0.03% (Reverb) 


Weight 


: 5.2kg/11lb. 8 oz 


Pre-Delay Time 
Reverb Time 


Reverb Mode: 0 to 160ms 
Non-linear Mode: 0 to 1 20ms 
Reverb Mode: 0.1 to 99s 
Non-linear Mode: —0.9 to 99s 


Accessories 


: Connection Cord x 2 
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1 


Control Panel 




a y h o — )v ■ )i- 


2 


Display Panel 






3 


Knob 10mm dia. orange 


■y V 5 


4 


Mask 






5 


Volume Board 






6 


Button Assembly 




y^S.±°u 


7 


Button Assembly 




^ V^.^pp 


8 


Button Assembly 




^ y 


9 


Button Assembly 




4^' ViliLpq 


10 


Button black 






11 


Fluorescent Display 


FIP20B6R 




12 


Switch Board 




"j 


13 


Joint A 




V 3 y 1 A 


14 


Front Chassis 




-r — ■> 


15 


Locking Card Spacer 




\i "j ^y if ■ iJ- 

■ 


16 


Locking Card Spacer 


black 


V -y ^y if ■ ii — F 



(2221047501) 

(2221073900) 

(2247025900) 

(2224010400) 

(7412613002) 

(2247093100) 

(2247091300) 

(2247091700) 

(2247093000) 

(2247024000) 

(15029715) 

(7412612006) 

(2215040500) 

(2281049501) 

(12199559) 

(12199557) 



2 



17 


Joint C 


■y 3 T y 1 c 


(2215040600) 


32 


Stay L 


y T— L 


(2214010600) 


18 


Connection Rod 




(2214020700) 


33 


Stay R 


y r-R 


(2214010500) 


19 


Joint B 


y a '( y }• B 


(2215040200) 


34 


Rear Panel 




(2221047601) 


20 


Analog Board 


rtv-y’ ■ tH- f 


(7412611000) 


35 


Power Supply Board 


F 


(7412606000) 


21 


Rack Angle 


V "j i> ■ yy y";i' 


(2212050900) 


36 


Spacer 


yy-y 


(2216032200) 


22 


Top Cover 


-Jiffiy;/’''— 


(2202027200) 


37 


Bottom Cover 


(SSfy;/'!- 


(2202027301) 


23 


Digital Main Board 


-f -{ V 9 ■ y 'f y 


(7412608000) 


38 


AC cord lOOV 


AC3- F 


(13439801Y0) 






■ .-t- F 






117V 




(13439836D0) 


24 


Button white 




(12470514) 




220V 




(13439837D0) 


25 


Knob 10mm dia. blue 


~y V 5 lOjS W 


(2247026200) 




240VE 




(13439807H0) 


26 


VR Holder 


4: y i — A • y" 


(2219072800) 




240VA 




(13439808D0) 


27 


Shield Chasis 


y — juF ■ '> + — '> 


(2281049600) 


39 


Line Cord Strain Relief 


1702B AC3- FlrtlSM 


(12369410) 


28 


Gate Array Board 


y- h ■ rui 


(7412610005) 


40 


Holder 




(2219078401) 






■ 4?- F 




41 


Transformer 110/117V 


h 7 > y 


(22450421N0) 


29 


Battery Board 


F 


(2292025400) 




220/240V 




(22450420D0) 


30 


PCB Holder 


pcB*;i^y* 


(2219082000) 


42 


Cord Bushing 13V4801 


3 - F • 7" -y '> a 


(12369510) 


31 


Heatsink 


t — h yy y 


(2246013200) 


43 


Rubber foot 


7" AS 
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PARTS LIST 



CASING 



RESISTOR 



2202027200 


Top Cover 






2202027301 


Bottom Cover 






2212050900 


Rack Mount Angle 






2219076500 


Holder 




Switch board 


2221047501 


Control Panel 






2221047601 


Rear Panel 






2221073900 


Display Panel 






2281049501 


Front Chassis 






2281049600 


Shield Chassis 






2219077800 


VR Holder #219-778 




BALANCE 


2246013100 


Heatsink #131 




Analog board 


2246013200 


Heatsink #132 




Digital Main board 


15029715 


FIP20B6R 




Fluorescent Display 


2226036300 


Cushion #363 




FIP Display 


2214010600 


Stay L 




Analog board 


2214010500 


Stay R 




Power Transformer 


2219075700 


Holder #757 


L-shaped 


Analog, Digital board 


2219078401 


Holder 




AC cord 


2219076600 


LED Holder #766 


Mode Indicator 


lower 


2219076700 


LED Holder #767 


Mode Indicator 


Upper 


2235031300 


Base #313 


Foot (square mat) 




KNOB, BUTTON 






2247026200 


Knob 


blu 


BALANCE 


2247025900 


Knob 


orn 


INPUT ATT 


2247024000 


Button 


blk 


BYPASS, POWER 


12470514 


Button 


wht 


UNI GAIN 


2247061800 


Button 




COPY 


2247061900 


Burron 




WRITE 


2247062000 


Button 




REVERB /NON LINEAR 


2247062100 


Button 




EQUALIZER 


2247062200 


Button 




MIDI 


2247062300 


Button 




ROOM SIMULATE 


2247062400 


Button 1 




MEMORY NO. 


2247062500 


Button 2 




PRE DELAY 


2247062600 


Button 3 




REV TIME 


2247062700 


Button 4 




HF DAMP 


2247062800 


Button 5 




REV SEL 


2247061700 


Button 6 




OUTPUT 


SWITCH 








13129124 


SDDGA-3052A 




POWER 


13129358 


SUF-12 




UNIGAIN 


13129354 


SUE- 12 




BYPASS 


13169621 


SKEFAF 009A 




Switch board 


12439212 


LR2A05-B 


Relay 


MUTE 


SOCKET 









Digital IC 










13719905 


FTR-25S HIFI 5% 


1/4W 220 






15169515 


TC74HC00P 




Quad 2-input NAND gate 


(74HC only) 


13719907 


FIR-25S HIFI 5% 


1/4W 4.7K 






15169514 


TC74HC04P 




HEX inverters 


(74HC only) 


13719903 


FTR-25S HIFI 5% 


1/4W lOK 






15169117H0 


HD7407P 




HEX O.C. buffers (LED Driver) 


(7407 only) 


13719904 


FTR-25S HIFI 5% 


1/4W 15K 






1516933940 


HD74LS32P 




Quad 2-input OR gate 




13719908 


FTR-25S HIFI 5% 


1/4W 27K 






1516932240 


HD74LS174P 




Dual D-flip flop 














15169517 


74F04 




HEX inverters 


(F type only) 


CAPACITOR 










15169518 


74F32 




Quad 2-input NOR gate 


(F type only) 


13589318 


ECQ-P1H682JZ 


6800pF 


(Sample & hold) 


Analog board 


15169519 


74F74 




Dual D-flip flop 


(F type only) 


13529104 


DE7150F472MVA1 






Power supply board 


15169521 


74F139 




Dual 2-line to 4. line decoders 


(F type only) 


13619951 


204M1602-106MB 


lOpF 


16V 




15179210 


HD63B03XP 




CPU 


(63B03X only) 


13639664 


ECEA63T4R7B125 


4. 7]iF 


63V 




15179211 


HD63B50P 




AC I A 


(63B50 only) 


13639292 


ECEAlOTlOl-125 


lOOyF 


lOV 




15179201 


UPD7537C014 




CPU (FIP driver) 


(this type only) 


13629141 


PHILIPS 1225109 


lOyF 


16V 














OSCILLATOR 










15179690 


MBM2 7 128-20 




128K P-ROM (program A) 


Digital board 


12389738 


CSB400P 


Resonator 


Switch board 


15179711 


MBM27 128-20 




128K P-ROM (program B) 


Digital board 


12389803 


HC-18/U 8MHz 


X'tal 




Digital Main board 




The 256K-bit 


ROM 


below contains both programs A and B and can be 


12389808 


HC-18/U 62MHz 


X'tal 




Gate Array board 


or 


a single substitution for a set of the above two 


128K-bit ROMs. 














See "CHANGE 


INFORMATION" for datail. 




FUSE 










15179727 


MBM27C256-20 


-727 


256K C-MOS P-ROM 


(program A & B) 


12559356 


SGC-IA 






100/117V 












12559358 


SGC-3A 






100/117V 



15179687 MB7116E 

15179691 MB7124E 

15179712 MB7124EM-G-712 



13429626 

13449255 

13449133 



M-S2 

HLJ-4306-01-030 

HLJ-0521-01-110 



DIN 

Jack 

Jack 



MIDI 
OUTPUT A, B 
rear 



15179346 

or 

15179356 

15179347 

15179352 

15179345 

15229712 

15229831 

15229832 

15229833 

Analog IC 

15159513 

15189102 

15189514 

15189168X0 

15189111J1 

15199109N0 

15199106F0 

15219116 

15219154 

2244025800 



MB8149-45 



HM6148HP-45 



2K P-ROM C 
4K P-ROM A 
4K P-ROM B 

4K N-MOS 

4K S-RAM 



Gate Array board 
Gate Array board 
Gate Array board 

Gate Array baord 

access time less than 45ns 



MB8416A-12LP-SK-G 16K S-RAM 



TC-5517APL-2 

M5M4416-12 

PC900 

MB61VH114 

MB60VH127 

MB60VH128 



HI201-5 

NJM4558DD 

M5218P 

NE5532P 

NJM311D 

1JA78L05 

UA7805 

IR2E02 

PCM53JP-I 

AFL89WB10250C5 



access time less than 150ns 
SK type only Digital board 
16K S-RAM access time less than 200ns 

low power type Digital board 
16K D-RAM selected 
Photo coupler 
Gate array 
Gate array 
Gate array 



Quad analog switch 
OP amp 
OP amp 
OP amp 
Comparators 

Three terminal voltage regulator 
Three terminal voltage regulator 
LED LEVEL METER driver 
D/A converter 

Low pass filter (Hl-brid IC) 



TRANSFORMER 



22450421N0 

22450420D0 

COIL 






100/117V 

220/240V 


2244025700 

TRANSISTOR 


AFL89WB10250C8 


Low pass filter (Hl-brid IC) 
See CHANGE INFORMATION 


12449251 


LC-15 


DC/DC Converter 




15119108 


2SA798-G 




12449229 


FKOB160MH15 


Choke Coil 


Power supply board 


15119113 


2SA1015-GR 












15119125 


2SA1115-28-F 




PCB 








15119701 


2SA968-Y 




7412608000 


Digital Main Board 


(PCB 2292017702) 




15119806 


2SB596-0 




7412611000 


Analog Board 


(PCB 2292017202) 




15129107 


2SC945Q 




7412612000 


Switch Board 


(PCB 2292017500) 




15129114 


2SC1815-GR 




7412613000 


Volume Board 


(PCB 2292017301) 




15129130 


2SC1583-F 












15129137 


2SC2603-28-F 




7412606000 


Power Supply Board 


(PCB 2292017400) 




15129303 


2SD1207S 






FUSES, FUSE LABELS 


excluded 




15129704 


2SC2238-Y or GR 






SPECIFY MODEL AND 


LINE VOLTAGE 




15139106 


2SK117-GR 


FET 




WHEN ORDERING FOR 


COMPLETE ASSY. 




15139119 


2SK389-GR 


FET 


2292025400 


Battery board 


(PCB 7412614000) 




DIODE 






7412610005 


Gate Array Board 


(PCB 2292017601) 




15019124 


1S188FM1-UB4 












15019125 


1S133 












15019126 


1S133T 












15019143 


1SS116 




POTENTIOMETER 






15019149 


1SS115 




13219379 


EVH-LOAS25B14 




INPUT ATT 


15019209 


S5500G 




13299121 


H1501A005-470B 


trimmer 


-15V supply 


15019216 


GM3Z 




13299113 


H1051A011-4R7KB 


trimmer 


+15V level 


15019236 


W-02 


Rectifier bridge 


13299102 


EVT-R4SA00B15 


trimmer 


level meter 


15019270 


lODFl 




13239101 


EWKIUAP20147 




BALANCE 


15019405 


MTZ5.6B 


Zener 










15019410 


MTZ9. 1C 


Zener 










15019411 


MTZ15C 


Zener 










15019652 


RD5.6E 


Zener 










15019586 


RD33EB4 


Zener 










15029135 


GL-9NG2 


LED grn 










15029147 


GL-9HD2 


LED red 










15029152 


GL-9HD12 


LED red 










15029132 


SLB-26UR5F 


LED red 










15029158 


SLB-26GG5F 


LED grn 










15029159 


SLB-26YYHL 


LED yel 



12559509 
12559510 
12559514 

CONNECTOR 



CEE T315mA 
CEE T400mA 
CEE T2.0A 



220/240V 

220/240V 

220/240V 



2341049900 Wiring Assy 9P 2.5mm pitch 80mm 

2341050000 Wiring Assy 7P 2.5mm pitch 80mm 

2341051500 Wiring Assy 7P 2mm pitch 90mm 
2341051600 Wiring Assy 8P 2mm pitch 90mm 
2341051700 Wiring Assy lOP 2mm pitch 90mm 
2341051800 Wiring Assy lOP 2mm pitch 130mm 
2341052900 Wiring Assy 5P 2.5mm pitch 90mm 
2341053001 Wiring Assy 6P 2.5mm pitch 160mm 
2341053100 Wiring Assy 7P 2.5mm pitch 135mm 
2341053300 Wiring Assy 9P 2.5mm pitch 70mm 

2341052800 Wiring Assy 3P 2.5mm pitch 60mm 

2341053200 Wiring Assy 8P 2.5mm pitch 90mm 

13439121 Housing 5045-05A 5P 

13439122 Housing 5045-06A 6P 

13439123 Housing 5045-07A 7P 

13439125 Housing 5045-09A 9P 

13439119 Housing 5045-03A 3P 

13439124 Housing 5045-08A 8P 

13439296 Plug Wafer IL-S-7P-S2T2-EF 
13439297 Plug Wafer IL-S-8P-S2T2-EF 
13439298 Plug Wafer IL-S-10P-S2T2-EF 

MISCELLANEOUS 



CN6 (Analog - Digital board) 
CN7 (Analog - Digital board) 
CN5 (Gate Array - Analog board) 
CN4 (Gate Array - Analog board) 
CN3 (Gate Array - Analog board) 
CN8 (Gate Array - Digital board) 
CNlO (Switch - Digital board) 
CN9 (Switch - Digital board) 
CN12 (Switch - Digital board) 
CNll (Switch - Digital board) 
CN2 (Volume - Analog board) 
CNl (Volume - Analog board) 
CNlO (Digital board) 
CN9 (Digital board) 
CN12 (Digital), CN7 (Analog) 
CNll (Digital), CN6 (Analog) 
CN2 (Analog board) 
CNl (Analog board) 
CN5 (Gate Array board) 
CN4 (Gate Array board) 
CN3, CN8 (Gate Array board) 



2214020700 

2215040200 

2215040500 

2215040600 

12569111 

12199557 

12199559 

12369510 

2224010400 

12199552 

13429531 

12399501 

13529105 

13529120 

2219082000 

2216032200 

2225023400 

2219075800 



Connection Rod 




POWER, BYPASS 


Sleeve #402 




rod 


Sleeve #405 




button 


Sleeve #406 




sleeve #405, rod 


CR-1/3N 3V 


Lithium Battery 




KGLS-8R 


Locking Card Spacer 


(blk) 


KGPS-8R 


Locking Card Spacer 


(wht) 


BU-2 


Cord Bushing 




Switch Mask 




INPUT ATT 


UF0005-02 


Fuse Holder 




DICF-T28AS-E 


IC Socket 28P 




BL02RN2-R62 


EMI Filter 


Gate Array board 


DSS-310 


EMI Filter 




BNP002 


EMI Filter 




PCB Holder 




Battery board 


Spacer 




Power Supply board 


Shield Sheet 


L-shaped 


OUTPUT jack 


HOLDER 




DIN socket 



T-)-U'7^Wl 



CHANGE INFORMATION 
LOW PASS FILTER Analog Board 

Two kinds of ICs have been employed for LPFs but the LPF ic 2 IG ^ 

later one superseded the former for providing better 

quality reverb as shown below. ° 




NOTES 

LPF 2 and LPF 3 must be of the same version for better 
reverb sound balance. 

Replacing LPF 1 of 250C5 version with 250C8 requires 
the value change of R47 and R48. 

TRANSISTORS Analog Board 

Q55: 2SA1115F to 2SA1015Y 
Q57: 2SC2603Fto2SC1815Y 

This change also contributes to have a high quality rever- 
beration. 

RAMs Gate Array Board 

IC503 - IC506 

MB8149-45 N-MOS to compatible C-MOS HM6148HP- 
45 

To reduce heat generation. 

ROM Digital Board 

IC307 (early products only) and IC308 
Besides program updates, ROM chips are changed. Use 
of the latest ROM is recommended for not only to have 
less heat dissipation but also to have an improved 
program. 



LPF. 2 iLPF. 

LPF. 1^ 250C5;()>i^ 250C8-\^H 



RAM y- h • 

IC503—IC 506 

N-MOS MB8l49-45;()^b, C- 
MOS HM6148HP-45 

ROM x-f v 

IC 307 1C308 

7° n X 7 A 3 yr y ROM 
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ROM Version 1.5 Released Oct. 1985 

This revision incorporates updates that cure the follow- 
ing problems. 



. Distortion at lower amplitude during a long hour 
operation. 

. No display upon power ON - - - with COPY, RE- 
VERB/ NON LINEAR, WRITE and EQUALIZER 
being pressed simultaneously. 

. Misdisplay when mode is changed to INFINITE via 
foot switch while parameters are shifted on the panel. 

. Drop of edit point while manuplating COPY and 
MEMORY NO, keys. 

No "OMNI ON" display. 

In Receiving MIDI Exclusive Messages 

Misdisplay of PRE DELAY TIME between 100 
and 109ms (e.g. 108 = 1.8). 

Display does not correspond to MIDI BLD para- 
meter changes. 

Ignores the parameters followed by no EOX (F7). 
Ignores a part of exclusive messages when a 
previous exclusive message lacked EOX. 

ROM version 1.2 indicates an error message 
**MIDI EX ERR**. 

. In DELAY (TEST) mode. Discrepancy between a set 
and an actual time delay. 

See "CHECKING and ADJUSTING". 



ROM/S - y 3 > 

TO6 0^1 3 7{iVer.l.5 

-G* oT TIBfflff $ tlT© t f o 

-rV X 7° LT 

' ^y y vy ^ y 

INFINITE X 7° y T 

• COPY MEMORY 

• OMNI ON^^^ 

•MIDI X. y y^y ju— yy' • y y — 

PRE DELAY 7 T 
BLD ^'?'7 7 — 7 ifc 

EOXCF7 ) Lfz/ y -tr- '7 P^©/n“7 7 - 

7 =fc X 7 X 7 7 7” • 7 -7 -b 

(Ver.l • 2 -Gli **MIDI 
EX ERR >k 5+^ ^ C -5 ) 

• -rxh-^r— K(-r'..f yT • -t— K ) ^©x yT 7 T a 

( X If ) 
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CIRCUIT DESCRIPTIONS USSHliN 



GENERAL DESCRIPTION 

An audio signal fed into analog board is preprocessed for 
digitalization before A/D conversion. The digital data is 
sent to SAR in gate array board via comparator in the 
serial format. Reverbrations derived from these digital 
audio data are all processed based on parameters suppli- 
ed by the CPU — also in digital format. The stages in the 
gate array work on arithmetic operation to provide all 
aspects of reverb sound such as reverb time, envelope, 
frequency response and amplitude. The resultant reverb 
is returned back to analog board in digital format where 
it is reconstituted to analog form, then divided into 
channels A and B in time sharing. The Gate Array Board 
is actually a Digital Signal Processor (DSP). The opera- 
tion of DSP is hard to describe since processing speed is 
rather fast to distinguish one signal from the others 
presenting on the same bus as they are directed by the 
complicated software. 



pRB 

‘ K 1C At} — X iy 

^ fAiik. a/d y/'f- ^ t'x 

Mx- ^ tLXY-YTU'i 
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Y-hry^ • Y'-FiC'o 
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DETAILED DESCRIPTION 
SWITCH BOARD K 



SWITCH MATRIX 





KEY OUT 1 


KEY OUT 2 


KEY OUT 3 


KEY OUT 4 


KEY OUT 5 


KEY IN 1 


MIDI 


COPY 


REV TIME 
DOWN 


REV SEL 
DOWN 




KEY IN 2 


ROOM 

SIMULATE 


REVERB/ 

NONLINEAR 


REV TIME 
UP 


REV SEL 
UP 




KEY IN 3 


MEMORY NO 
UP 


WRITE 


PRE DELAY 
DOWN 


HF DAMP 
DOWN 


OUTPUT 

DOWN 


KEY IN 4 


MEMORY NO 
DOWN 


EQUALIZER 


PRE DELAY 
UP 


HF DAMP 
UP 


OUTPUT 

UP 



SRV-2000 




SWITCH SCANNING TIMING CHART 




ANALOG BOARD 
Head Amp Q63— 066 

The gain is estimated from the equation R200/R201 -M. 
The designed gain is 2. 

Filter Driver 012—017 

Conditions the signal for matching low input impedance 
of LPF-1 while amplifying by 21 (R48/R47). 



Low Pass Filter LPF-1 

Rolls off high frequencies to prevent aliasing from occur- 
ing in sampling. 

* Aliasing — The introduction of error into the Fourier 
analysis of a discrete sampling of continuos data when 
components with frequencies too great to be analyzed 
with the sampling interval being used contribute to the 
amplitudes of lower-frequency components. The signifi- 
cant effect in the digital reverb system being audible of 
beat sounds when the audio input has frequency com- 
ponents higher than one half the sampling frequency. 

Version change took place on LPF-1 with accompanying 
resistor value changes (R47, R48) for better tonality. 
See CHANGE INFORMATION. 

Preemphasis Q4— Q1 1 

Boots hights to minimize quantization noise. 

Gain 1.77 at 1kHz and 3.66 at 10kHz. 



Ti-UY • - K 

'\7¥-T'y'f Q63~Q86 

firjugii -f|^+ 1 

7T • K-7T/< Q12~Q17 

At}\m^^\&^'^ y 2i^±ir|]L 

tto 

P-/\°7 • 7T LPFl 

XT IJ ryyYAy-VShm-^. y ^ 10.25 

KHz A'Yo X T ^jryyYt {i^ Y-YA 
tiY'yY'} t"-h# 

#K[^±0^LPFl(iJj:D^'LPF2, LPF3 ) 

P«Jil(R47, R48) © 

r j ltt $ ©o 



7°';x>7xv^ Q4-Q11 

tto 



IC2 pin3 
5V/diV 

TP-4 

200/us/div 




INPUT ATT 
UNIGAIN 
INPUT Signal 



OdB 

-20dBm 

200mVp-p 

Square 










A/D And D/A Converters 

Analog to Digital Converter (ADC) consists of S/H, 
digital to analog converter (DAC), comparator and suc- 
cessive approximation register (SAR - gate array board). 
DAC is timeshared by both A/D converstion (for getting 
digital equivalent of input audio) and D/A conversion 
(for recovery of input signal as a reverb). Switching 
between A/D and D/A is accomplished by various analog 
switches which gate on or off on a low MTA or MTB 
respectively, to connect or disconnect signal path to 
allow only necessary signal(s) to enter the correct stage. 
In the following, functions of A/D, D/A and associated 
circuitry are described mainly with the aid of charts, 
photos and diagrams. 



A/D 4b' D/A=l 

ADC ( A/D 3 y ^ ) (i, S/H, DAC ( D/A ^ 

3 y^N°y-^fcJ:C;'SAR©|S#-^r'^o DAC (i# 

ij $ tl t ^ ^ 

-f A y i T 'J >' A ) o 

A/D:foct;C/' ^©0 

MTA, MTB (D ^ 4 i v Atrfr/f -To 



D/A CONVERSION 



A/D CONVERSION 




IC6 PCM53 



Pin No. 


PCM53KP-1, PCM53JP-1 


1 


Bit 1 (MSB) 


2 


Bit 1 


3 


Bit 3 


4 


Bit 4 


5 


Bit 5 


6 


Bit 6 


7 


Bit 7 


8 


Bit 8 


9 


Bit 9 


10 


Bit 10 


11 


Bit 11 


12 


Bit 12 


13 


Bit 13 


14 


Bit 14 


15 


Bit 15 


16 


Bit 16 (LSB) 


17 


R1 (10kJ2 ±30%) 


18 


V DO 


19 


-V CC 


20 


Common 


21 


I OUT, ±lmA ±30% (Audio Output) 


22 


Test Point 


23 


+V CC 


24 


Reference Out (+6.3V) 



CONNECTION DIAGRAM 




•CURRENT OUTPUT MODELS DO NOT CONTAIN A,. 



SRV-2000 



DEC. 1985 




Analog to Digital Converter (ADC) 

The sampled audio signal is connected through 10k 
ohms to IC6's internal current source which delivers a 
current, varying the amount according to 16 bit data 
coming from SAR of gate array board. 

Being a successive approximation register, SAR first sets 
MSB which causes the IC6 internal resistor 10k ohms to 
develope a certain voltage. If the voltage exceeds 0 volts, 
comparator output resets the MSB. The procedure is 
repeated for the remaining bits (and combinations of 
bits). The final status of SAR causes IC6 to have 0 volts 
at pin 21, also representing digital equivalent of the 
amplitude of the sampled audio signal to be processed in 
the subsequent circuits in gate array board. 

Digital to Analog Converter (DAC) ICG 

The digital audio signal, after having obtained reverb 
characteristics, must be reconstituted to analog form. 
This is manipulated by D/A converter back at analog 
board. ICG outputs in a voltage form at pin 17 and in a 
current form at pin 21 (the current ranges from —1mA 
to -HmA). So there is a need to convert the pin 21 
output to voltage form. This is done by l/V converter. 

I/V Converter Q38— Q44 

This stage converts the input current to voltage lineally 
with the ratio of —4.5V at -MmA and +4.5V at —1mA. 
Since gate array generates dual reverb from single sound, 
l/V converter outputs are separated into CH A and CH B 
at IC2c and IC2d, respectively at different timing. 

LPF-2, LPF-3 

Cut off frequency is 10.25kHz: same as that of LPF-1 . 
Like LPF-1 , these two filter chips are also changed. 

See CHANGE INFORMATION when replacing. 



A/DU>/'C-^ 

S/H ^ ice 

© $ tiT © t 
T'^-dT, SAR/)^b©tBA/)i'MSB/)^bJll^ S/H 

S/H//^bIC6© 
( SAR//^b© 16 ) 

J; O L -S R ( lOK ) (DmSMTtm 
OV ^ 9ic n ij h, -fe-;; h 

SAR ^32^-0 ■^'o 



D/A=l>/S-^ 

Y - h • T ©T 'j 

tcY—YY 16 b 'r'— i LTD/A ny/'f— 

i7#t°yT‘'(i«iET"r/)i\ 21 #t°yT-'(iWe 
1“©T7X®© I/V ^ 

l/V=l>/S-:$r Q38-Q44 

4.5V, - 1mA TT -f 4.5 V T'-^o D/A 3 yy^'- 'j 
-7"//^CHA, CHB I/V^y 

©aiTJtJ'^SAHA, SAHBiCj;-D-r^^$nt^o 

LPF2, LPF3 

i: y h 1 L< l0.25KHz ^^*0 

LPF 1 t L/c©T\ 

J^#MLTT$©o 
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l/V CONV 
Q 40 - Q 44 



m 


0 V 




MMwnm 
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pSSSS^nSS^ 
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ANALOG BOARD 




COMPARATOR 

IC 5 





GATE ARRAY BOARD 

1111111111111111 = + 1 mA 
0 111111111111111 = 0 mA 
0000000000000000 = -1 m/s 




SH 



tf , p zmM$% 




Reverb outputs 

CH A, CHB 

Input (A/D) — 



enlarged 20 times in time 
CH A REV CH B 



m 4i: w 



SAHB 



5V/div 



r 



I waat . 



SAHA 



5V/div 



lOjUs/div 



mrnmmm 


















aliii|[blliSoi!!olftw> 



foo»y |8 



m 



5 m I 



Sy p 8 I 






Rever Sound only 



m ] 0: y 






W 


















Q50~Q54,Q45~Q49 



Mixer Q50-Q54, Q45-Q49 

Combines the direct and reverb signals in proportion to 
the BALANCE (VR5) setting. 

The gain of this stage varies with UNIGAIN settings. 

With UNIGAIN set at +4dBm: 

Direct signal R151/R150 (R134/R133) = 3.7 
Reverb signal R 1 51 /R 1 30 ( R 1 34/R 1 29) = 3 



7 ^ X • 4^' Ij A t 
t 7"#^±irf] Lt-to UN I GA I N J; o T 

<oti-o 



With UNIGAIN set at -20dBm: 

rj- ^ • I R151+R152 /nir-rt R134+R135 /pioo — i q 
Directsignal r 151 x R152 R134 x R135 ^ 



Reverb Sianal . R151 + R152. /p..oQ R134+R135 /riqq-I 1 
Keverbbignal R 151 ^ R152 R134 x R135^ 



Direct Amp Q59— Q62 

Inverts the direct signal with a gain 4.66. 



^ h • T> 7° 

4.66 



Level LED Driver IC1, IC3, IC11 and Q1 

Ladder resistors connecting to 7 comparators provide 
reference voltages for each (+) input of comparators. 
The voltages are supplied from internal source and are 
in VU steps. 

When the voltage on (— ) pin of a comparator exceeds 
(+) input, the comparator turns the constant current 
source on, enabling the LED to be driven. 



U^;ULEDK7d'/'v IC1,IC3,IC11,Q1 

BEEck i9i®< zi 

tlfz^mm K 7 'i ^<BiA^^ty LED^Mm LtAo 



IR-2E02 

7-SEGMENT 

DRIVER 




SO signal detect out 

A, B, C constant current sources 



SRV-2000 



DEC. 1985 



5V/div , 200jus/div 



D2,D17,D18 

Cathode 



INPUT ATT 
UNIGAIN 
INPUT Signal 



OdB 

-20dBm 

224mVp-p 



Same sa adove 




DELAY MODE 
FEEDBACK 
DELAY TIME 
OUTPUT 



Direct signal only. See CHECKING 
Section for "DELAY MODE ". 



REVERB MODE 
MEMORY (PRESET) 
OUTPUT 



Reverb. CH A 
Direct signal 
Reverb. CH B 



DIGITAL BOARD 

ROM IC307 (early products only) and IC308 

The operation program is shared with two 128k-bit 
ROMs (ROM A and ROM B) in early products. 

Later it is written into one 256k-bit ROM IC308. 

See "CHANGE INFORMATION" for compatibility 
when replacing. 

RAM IC305 

To have its memory intact during power OFF, its CS is 
pulled high upon powerdown and remains high until the 
next power up while Vcc draws current from the backup 
battery. 



XT K 

ROM IC307 imm^a(r>^) , IC308 

128K/M P0ROM IC 2fi^nTI/^t 
Lfzt^^ 256K/M P ©ROM Lfco 

r J^#MLTT$©o 



RAM IC305 

C © I C © Vcc ■;' Ty 7°. 

$ n t t'o -Aj C S AjUTyA 

<E €> © 7 ^ IJ © 



RESET Q307, Q308, IC304 



U-tryh Q307, 0308,10304 



IC304 PinlO 



2V/div 

0.25s/div 

0307 Collector 




100ms— Is 



POWER 0 
ON 
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CPU Pin Function 



DESIGNATION 


PIN 


DESCRIPTION 


RES 


6 


Must be at low level for more than 20ms after -i-5V is applied to pin 33 (Vcc) 

Vcc (C+ 5V;!)S'Epi]D^n/'c#. Mi&20i U a- *9 0 


P20 


9 


Must be kept pulled down 


P21 


10 


Normally low. Becomes high upon receiving INFINITE ON via JK-303. 


P22 


11 


Outputs serial clocks to FIP driver IC601 (Switch Board) at bit/8jus rate and to Gate Array at 
bit/1//s rate. Switching between two destinations is made by P67 output at IC31 1 c and d. 

Noises on this line can fake clocks, causing gate array to skip or miss data being sent via P24. 

The CPU will detect failure data receiving through P51 and stop transmission and generate mute 
signal. Refer to function on Ports 24, 51, 65 and 66. 

FIP K 7 ^f f • 7 U-T • d<- K^CD-> 'J Tvu- ^ v -y 7 Hi9j7fe®®^X.SiP67 

J; CCDim-^y-^ ts 7"— h • T U'd' 'fliJ'Cffl'r"— :5 '^(b 

C®.^. CPUtiy-f • 7 UT (BjUx-^feit®— 
ij >s— 7 "^® 5 3 , — h ^®;$ag;^ i 19 C.tllC[iP24^ P51, P65^ P66 
L T ® ^ -r 0 n l t t ^ ® c 


P23 


12 


Normally low. Becomes high upon receiving ADD ON via JK-302. 


P24/TX 


13 


Delivers serial data to FIP driver and Gate Array. Shutdown may occur if gate array cannot receive 
the previous data correctly. See P51 function. 

E I P J; rlY- f 7 u-T ^® 7 U 7^i^7"- tBTjSffiTo 

P22-y-l' • 7 UT y T X'*s7SAL7tfi'g-^ h • 7 U"! (Dt 

P5iatg#Mo 


P25 


14 


Normally low and high when EFFECT ON is fed via JK-301. 


P26 


15 


Normally low. High when PRESET UP is fed from JK-5. 


P27 


16 


Normally low and becomes high when PRESET DOWN is applied via JK-4. 


P50/IRQ1 


17 


Accepts MIDI interruption signal. The INT is made active low when MIDI IN data latch IC309 
has received MIDI data. 

MIDI 

ICSOQAfMIDlff-t^SMff/c^o-^VKC Ltto 


P51/IRQ2 


18 


Input for TXEN which is pulled high when Gate Array is ready to accept serial data from CPU. 
Gate array interleaves a negative going pulse between adjacent data. Noises on P22/SLCK line 
will allow gate array to send the pulse at out of timing, signaling the CPU of failure data receiv- 
ing and requesting temporal data ceasing. Refer to functions on P24, P65 and P66. 

TXEN 

Y-Y • 7 c 1®7T U^VUCLt't'o 'MWtL7:-r'~ 

7"- b • 7 Pa--sVKC LtAo P22 J; I 9 ® SLCK 7-f WC /T 

L- fzWi^s A- h • 7 U T *3' a - ^VKC -f 7 'i i 7 7' t A- Sc L *9 t -to 

CPU(i7®T— V 7 h 7X 7 ^ 'j -fe ■;< h U P24 *^>i®7"- h • 7 |b]U® A- 

7 Y y h y 7°'t6 b b • 7 U T 'J -E b P65, P 66 

mimmmc 


P54 

1 


21 


Reads status of switches on Switch Board 


1 

P57 


24 


7 7 ■;/ A A — b" 0 -7 b 'J 7 7. b ® 7 T y 7 • A— 7 A^Ji^T 


P60 


25 


Routes switch scanning signals to Switch Board 


1 

P64 


1 

29 


77 y A A— b"®-7 Y ') 7 7^(D77 y A ■ 7Y-y ^ 7 



CHECKING AND ADJUSTMENT 

1. DC VOLTAGES 

Before conducting any electrical checking, adjustment 
and troubleshooting, first chack the following DC sup- 
plies and adjust as necessary. 



1 .DC^E 



PCB 


TEST POINT 


VOLTAGES 


ACTION 


NOTES 


Analog 


DTI cathode 


+15.5 ± 0.5V 


adj VR4 


positive and negative voltages must be 
balanced within 0.2V 

+ 15Vt-15V(DM(iBMili'^'0.2mT(DZt 


Analog 


DIO anode 


-15.5 ± 0.5V 


adj VR3 


Analog 


CN5 pin 36 


+5 ± 0.5V 


check 




Analog 


CN6 pin 40 


+11 ± 2V 


check 




Digi tal 


Battery 


above 3V 


check 


with power OFF 



TEST PROGRAM - DELAY MODE -- 

The test program contained in SRV-2000, once execut- 
ed, puts the unit into DELAY mode for check and 
adjustment purpose, generating single delay sound. 



ENTERING DELAY MODE 

While holding down WRITE, REVERB/NON LINEAR 
and ROOM SIMULATE, turn the power ON. 



DISPLAY 

The display will show ** SRV-2000 ** , then 
***** DELAY *****. 



SRV-2000 1C {ixx h 7°p ^"7 

LCD^V ^'7 SRV-2000 "x 

J: 9lC^cf {9 

X -f U -Y ^ — K 

WRITE. REVERB/NON L I NE AR ct D^' ROOM 
S I M UL ATE 7. ^ 

X < A 97° U' T 

** SRV-2000 §lt^©T>k****DELAY* 



PARAMETERS 

During DELAY mode parameters of NON LINEAR 
serve as parameters of DELAY, substituting for as 
follows: 




X A — K ( X 7, h -^r “ K ) NON LINEAR O 



P65 30 Normally high and goes low in an emergency such as power failure, execceive noise introduc- 

tion or abnormal reverb sound. This low is sent to analog board as a MUTE, to inhibit noisy 
sound from becoming audible. 

C04^T*s'o— ic^f .Zii, t 9- D 7 • KO ^ ^ — h * ') i' 'Os 

P66 31 Normally high. Resets the Gate Array with a low signal upon power-on or whenever abnormal 

condition takes place 

a 19, Y-h 

P67 32 Selects the route of serial clock from P22/SLCK: high - FIP driver; low - gate array 



PARAMETER 


VALUE RANGE 


PRE DELAY FEEDBACK LEVEL 


0 to 120% (DEFAULT 0%) 


GATE TIME -> DELAY TIME 


10 to 450ms 


OUTPUT > OUTPUT LEVEL 


0 to 99 


EQUALIZER EQUALIZER 


same as NON LINEAR (DEFAULT BOOST/CUT 0) 



P 22 J: (9 1 -to 

H=FIPK7T/^\ L = y- h • T UT K 



The remaining buttons functioning as in NON LINEAR 
MODE. 



9 
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PRECAUTIONS 

WRITE function remains active; be sure not to write 
over existing NON LINEAR parameters. 



DELAY TIME 

Time delay would differ from what it should be, if ROM 
version is 1.4 or below. Should this happen turn the 
power OFF; reenter the DELAY mode. Alternatively, 
replace the ROM with one of Ver. 1.5 and up. 



2. LEVEL LED CALIBRATION 

With DELAY mode 
Setup 

INPUT ATT: center 

UNIGAIN: +4dBm 

OUTPUT LEVEL: 00 

Test signal 

+4dBm (1.23V rms), 1kHz, sine into INPUT jack 

2-1. Set LEVEL METER ADJ. (VR1 Analog board) so 
that LEDs up to OdBm light up. 



2-2. Push UNIGAIN to -20dBm; all LEVEL LEDs 
should be lit. 



2- 3. Lower the test signal to -20dBm (0.0775V rms): 

-(-6 LED should go off then -f 3 LED. The OdBm 
LED and below should remain lit as in step 2-1. 

3. DAC OUT LEVEL 

With DELAY mode 
Setup 

INPUT ATT: center 

UNIGAIN: -20dBm 

OUTPUT LEVEL: 99 

Test signal 

— 20dBm (0.0775V rms), 1kHz, sine into INPUT jack 

Use oscilloscope with a trigger on SAHA (connect TRIG 
to TPS, Analog Board). 

3- 1. Determine the signal level at TP-4 (Analog Board); 

note the reading. 

3-2. Connect scope to TP-2 of Analog board. 

3-3. Adjust GAIN ADJ (VR2, Analog Board) for the 
same reading as in TP-4. 

3-4. Verify the same reading at TP-1 . 



WRITE 

T U T • ^ -U 

KICA-S fiffL. Ver . 1.5 ROM 

( xV K® IC308 ) 

2. IxAJULEDg^iE 

( xA UT — K ) 

- INPUT ATT = -EX UNIGAIN = 

+ 4dBm OUTPUT LEVEL = 0 0 

h +4dBm ( 1.23 Vrms). IKHz® 

1 NPUT '>■ + ^ ^ 

2-1. LEVEL METER AD J ( VR I, T ± a A • 4^'- 
K )^ii^LTOdBmtA0LED^^j:T$-i±^o 

2-2. UNIGAIN^ff-To -f 6 tf'® LED;()^^T;^:J:T 

2-3. x::^ h '> A4-^^^-20dBm^cT^f'So +6^®T 
+ 3 ® L ED j:T L/Xiftl ® o 

3.D/AI]>/S-:$rtli7J 

( X >f UT K ) 

- INPUT ATT = -trX^- UNIGAIN = 
-20 dBm OUTPUT LEVEL = 99 

X X b '> 20 dBm( 0.0755Vrms IKHz 

INPUT u' 4'v''>a® 
mMii SAHA ( T4- Ap • 4<- K® TP-3 ) 6o 



3-1. T 4- p A4<'- K TP - 4 ®fg^;?f-y ■> pTrSiJ^f 6 o 
3-2. 

3-3. TP-2 ®(jt;6:s'TP-4 ®'fiti#L< 

GAIN ADJ (VR2) 

3-4. TP-1 



4. OUTPUT LEVEL 

To be continued from step 3-4. 



4-1. Set OUTPUT to 60; turn BALANCE fully to 
DIRECT. 



4-2. Verify -20dBm +1, -0 output at OUTPUT A 
jack. 



4-3. Turn BALANCE fully to REV. Verify the same 
output level as in 4-2. 

4-4. Repeat 4-1 to 4-3 for OUTPUT B jack. 



5. MAXIMUM OUTPUT LEVEL 

With DELAY mode 
Setup 

INPUT ATT: center 

UNIGAIN: -20dBm 

OUTPUT LEVEL: 99 

Test signal 

1 kHz, sine, level : to be set as follows 

5-1. Verify distortion-free output at A and B OUTPUT 
jacks under the conditions below: 

BALANCE at fully DIR with — 4dBm (0.39V rms) 
input 

BALANCE at fully REVERB with -6dBm (0.387 
V rms) input 



4. OUTPUT Ua:;u 

C(Dmmt3-4 9o 

4-1. OUTPUTS 60 1C -fe-;; b BALANCE ^DI- 
RECT let 

4-2. OUTPUT. A® U^Vu;6^-20 

4-3. BALANCE ^REVdiJ-x—^ICtt^l'o U^VKC 

italic 

4-4. 4- 1~4-3^ OUTPUT. Biy ^ y ^}CO®Tfe 

9o 

( xV uT -t- K ) 

aT®^^^{C OUTPUT. A:h'J:a^B':^^'■y^(Dtiitl 

INPUT ATT : -feX 

UNIGAIN : -20dBm 

OUTPUT LEVEL : 99 

BALANCE = DIR -4dBm(0.39Vr ms) 

BALANCE = REV AAIt^=-6dBm(0.387Vrms) 
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GMPS ACIA (Asynchronoys Communications interface Adapter) 
BLOCK DSAGRAM 



POWER SUPPLY BOARD 

7412606000 (pcb 2292017400) 



Vcc = Pin 12 
Vss = Pin 1 



Transmit 

Data 

Register 
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Transmit 
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DUAL 1-of-4 Decoder 

Truth Table 
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Ai 


O 

lO 


0, 


O 2 


OI 
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X 


X 


H 
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H 


H 


L 
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L 


H 
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H 
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L 


H 


H 
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H 


H 


L 
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